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1 Executive Summary 
The Town of Spencer proposes to construct a new municipal parking lot located at Mechanic Street in 
Spencer, Massachusetts. A portion of the property is currently a parking lot while the remaining portion 
is a poor stand of grass, the location of two recently demolished structures. The site is bounded by the 
United State Postal Service to the north, Wall Street, LLC to the west, a residential property to the south, 
and Mechanic Street to the east. The project location is depicted on the Site Location Map attached as 
Figure 1 in this report. 
 
The project includes the construction of a parking lot with associated stormwater management systems 
and landscaping (i.e., green infrastructure). The overall drainage pattern of the site will be similar to 
existing conditions. 
 
The proposed stormwater management system design is consistent with the guidelines of the 
Massachusetts Stormwater Handbook and the Spencer Stormwater Bylaw and Regulations. Green 
infrastructure Stormwater best management practices (BMPs) have been implemented to reduce runoff 
volumes and Stormwater pollutant loads, mitigate increases in peak runoff rates and to promote 
groundwater recharge. The existing and proposed site conditions and proposed stormwater management 
system are described in detail in Section 2 of this report. 
 
The design drawings include controls to protect receiving stormwater systems and properties adjacent to 
the development from erosion and sedimentation impacts caused by construction site runoff. The plan 
incorporates both non-structural and structural controls, such as inspections, waste management, good 
housekeeping and maintenance, perimeter sediment barriers, dust suppression, and a construction 
entrance. The proposed drainage systems will be protected with catch basin inlet protection devices, 
erosion control blankets, and compost filter socks. Additional information related to erosion and 
sediment controls is included in Section 4. In order to ensure the long-term success of the stormwater 
management system, post-construction operation and maintenance practices will be required in 
accordance with the Long-Term Operation and Maintenance Plan that has been developed for the site. 
 
In addition to flood resilience and water quality benefits, the project will create a highly-visible public 
green space in the downtown area, providing aesthetic improvements and reducing heat island impacts. 
The project will showcase green stormwater techniques and offer opportunities for public education and 
outreach through signage and general use by the public. The project will demonstrate the application of 
green infrastructure practices in the downtown area and serve as an example for other potential retrofit 
sites in the community. The proposed project will also advance the Town’s broader downtown 
revitalization and overall economic development initiatives as an Environmental Justice community.   
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2 Project Description  

2.1 Existing Conditions 

The project is located west of Mechanic Street on three parcels identified by the Spencer Tax Assessor 
as Map ID U07-35, U07-36, and U07-37, which total approximately 0.53 acres. The site consists of two 
former residential lots and an adjacent municipal parking lot located at 14, 18, and 20 Mechanic Street. 
The site contains an existing parking lot and poor stand of grass, where two deteriorated buildings were 
demolished in 2019. There is no stormwater drainage infrastructure located on the property. 

There are no wetlands on the site. The site is not within a NHESP Priority Habitat of Rare Species, 
Estimated Habitat of Rare Wildlife, or Area of Critical Environmental Concern (ACEC). 
 
Federal Emergency Management Agency (FEMA) mapping shows that the site lies in Zone X, in an area 
outside the 500-year floodplain. FEMA Flood Insurance Rate Map (FIRM) (Panel Number 
25027C0780E, Effective Date: July 4, 2011) is included as Figure 2. 
 
The site is characterized by Natural Resources Conservation Service (NRCS) as Paxton-Urban Land 
complex, 8 to 15 percent slopes (622C), defined by a hydrologic soil group rating “C”. The NRCS soils 
report is included in Figure 3.  
 
Fuss & O’Neill observed five test pits and performed infiltration testing at the site in areas of the 
proposed bioretention cells and infiltration systems. Test pits were excavated to depths between four 
and eight feet below ground surface. Soil conditions, including soil texture, color, horizon depths, and 
evidence of saturation were logged in the field in addition the results of the infiltration testing. No 
evidence of seasonal high groundwater was observed. Soils were found to be a mix of sand, gravel, and 
fill material. Infiltration rates (i.e., in-situ saturated hydraulic conductivity) were observed to be between 
5 and 10 inches per hour, which is considered a “rapid infiltration rate” requiring at least 44% total 
suspended solids (TSS) pretreatment according to the MA Stormwater Standards. For design purposes, 
the infiltration rate was assumed to be 50% of the in-situ saturated hydraulic conductivity. The results of 
the test pits and infiltration testing can be found in Appendix A.  
 

2.2 Proposed Conditions 

The project includes the construction of a municipal parking lot with associated stormwater 
management systems and landscaping (i.e., green infrastructure). The stormwater management system is 
comprised of bioretention areas and a subsurface infiltration system. Runoff from the parking lot and a 
portion of Mechanic Street sheet flows into one of the three bioretention areas before being conveyed 
into the subsurface infiltration system. 
 
The proposed BMPs have been sized to accommodate the 100-year design storm without overflow (i.e., 
no surface discharge from the site) and have been modeled using the infiltration rates observed during 
field testing. Through the use of these green infrastructure stormwater BMPs, reduction in runoff 
volume and pollutant loads, stormwater peak discharge, groundwater recharge and stormwater treatment 
are achieved. 
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3 Hydrologic Analysis  
The hydrologic analyses for existing and proposed conditions were completed using a computer 
software package, HydroCAD version 10.00-20, to determine peak runoff flow rates and total runoff 
volumes for the watershed models. The model is based on the NRCS Technical Release 20 and 
Technical Release 55 (TR-55), and is subject to cumulative rainfall/volume dependent routing 
calculations. Hydrographs are prepared for each element of the watershed and routed through the 
dynamic-storage-indication method to produce various time-based results.  
 
Two design points were developed for the project. Design Point 10 (denoted as Link 10L in the 
hydrologic analyses) is Mechanic Street to the east of the site. Design Point 20 (denoted as Link 20L) is 
the abutting property to the west of the site.  
 
The pre-development hydrologic analysis is included as Appendix B, and the post-development 
hydrologic analysis is in Appendix C. 
 

3.1 Existing Watershed Summary 

Stormwater runoff from the site is conveyed via sheet flow to the two design points. Mechanic Street 
and the abutting property to the west have been used as the limits of analysis. Two subcatchments have 
been established for the project’s pre-development conditions, as described below. 
 

�x Subcatchment 10S consists of a portion of Mechanic Street, parking lot, and grass in poor 
condition. Runoff from this area sheet flows towards the gutter line in Mechanic Street (Design 
Point 10L).  
 

�x Subcatchment 20S consists of a portion of the parking lot and grass in poor condition. Runoff 
from this area sheet flows towards the abutting property to the west (Design Point 20L). 

 
The Pre-Development Watershed Map is included as Figure 4. 
 

3.2 Proposed Watershed Summary 

The boundary of the post-development analysis is the same as the pre-development conditions. 
However, the subcatchments have been further delineated based on the drainage area to each individual 
BMPs drainage area. The post-development subcatchments are described below.  
 

�x Subcatchment 10S consists of the northeastern portion of the parking lot. Runoff sheet flows 
into the bioretention area, denoted as 10P, before being conveyed into the subsurface 
infiltration system, denoted as 30P. Runoff is ultimately infiltrated into the ground.  
 

�x Subcatchment 20S consists of the norther portion of Mechanic Street. Runoff from Mechanic 
Street sheet flows into a roadside raingarden through an opening in the existing curb. Overflow 
from the roadside raingarden is conveyed under the sidewalk into the bioretention area, denoted 
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as 10P, before being conveyed into the subsurface infiltration system, denoted as 30P. Runoff is 
ultimately infiltrated into the ground. 
 

�x Subcatchment 30S consists of the western portion of the parking lot and adjacent grassed area. 
Runoff sheet flows into the proposed catch basin, before being conveyed into the subsurface 
infiltration system, denoted as 30P. Runoff is ultimately infiltrated into the ground. 
 

�x Subcatchment 40S consists of a grassed area to the west of the parking lot. Runoff sheet flows 
towards the abutting property to the west (Design Point 20L). 

 
�x Subcatchment 50S consists of the southeastern portion of the parking lot. Runoff sheet flows 

into the bioretention area, denoted as 50P, before being conveyed into the subsurface 
infiltration system, denoted as 30P. Runoff is ultimately infiltrated into the ground. 
 

�x Subcatchment 60S consists of a small portion of the parking lot and southern portion of 
Mechanic Street. Runoff sheet flows towards the gutter line in Mechanic Street (Design Point 
10L). 

 
The Post-Development Watershed Map is included as Figure 5. 
 

3.3 Hydrologic Analysis Results 

The proposed BMPs attenuate peak flows from the site, effectively reducing the site’s runoff rates 
compared to existing condition. The pre- and post-development peak flow rates for the two design 
points are included in the below tables. 

     
2 Year Design Storm 

Design Point 
Existing 

Flow 
(CFS) 

Proposed 
Flow 
(CFS) 

Net 
Change 
(CFS) 

Net 
Change 

(%) 

10L - Mechanic Street 1.13 0.21 -0.92 -81% 
20L - Abutting Property 
West 0.87 0.08 -0.79 -91% 

Total 2.00 0.29 -1.71 -86% 

     
10 Year Design Storm 

Design Point 
Existing 

Flow 
(CFS) 

Proposed 
Flow 
(CFS) 

Net 
Change 
(CFS) 

Net 
Change 

(%) 

10L - Mechanic Street 1.80 0.32 -1.48 -82% 
20L - Abutting Property 
West 1.41 0.17 -1.24 -88% 

Total 3.21 0.49 -2.72 -85% 
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25 Year Design Storm 

Design Point 
Existing 

Flow 
(CFS) 

Proposed 
Flow 
(CFS) 

Net 
Change 
(CFS) 

Net 
Change 

(%) 

10L - Mechanic Street 2.31 0.40 -1.91 -83% 
20L - Abutting Property 
West 1.82 0.25 -1.57 -86% 

Total 4.13 0.65 -3.48 -84% 

     
100 Year Design Storm 

Design Point 
Existing 

Flow 
(CFS) 

Proposed 
Flow 
(CFS) 

Net 
Change 
(CFS) 

Net 
Change 

(%) 

10L - Mechanic Street 3.35 0.58 -2.77 -83% 
20L - Abutting Property 
West 2.65 0.41 -2.24 -85% 

Total 6.00 0.99 -5.01 -84% 

 
The results indicates that the proposed improvements will reduce peak runoff rates from the site for the 
2-, 10-, 25-, and 100-year, Type III, 24-hour storm events as compared to the pre-development peak 
runoff rates. The proposed bioretention and infiltration systems will infiltrate the entire runoff volume 
up to the 100-year design storm, effectively eliminating surface stormwater discharge from the site for 
most storm events. 
 

3.4 Storm Sewer Design 

The drainage analysis for the proposed stormwater management system was completed using Bentley 
System’s StormCAD computer program. Input information for the model was derived using the 
Rational Formula. Times of concentrations were assumed to be the minimal allowable time of 5 minutes. 
The StormCAD output indicates that the proposed pipe and catch basins will have adequate capacity to 
convey and drain the 25-year design storm. Calculations for the proposed storm sewer network are 
included in Appendix D. 
 

3.5 Climate Resilience 

The climate projections for Massachusetts suggest that high-intensity rainfall events will continue to 
become more frequent with a changing climate, which has implications for the design of drainage 
infrastructure and stormwater BMPs. The proposed conditions hydrologic analysis and the drainage 
analysis for the proposed stormwater system were evaluated for a future climate change scenario to 
account for projected increases in design storm precipitation amounts. MassDOT has developed 
projected percent change in 24-hour 100-year return interval precipitation (in comparison to the baseline 
period of 1986-2005) based on downscaled climate projections for Massachusetts. Projections are 
provided for a range of future time periods, global warming scenarios, and climate model outputs. Our 
future climate change scenario assumed a 50-year design life (2070 timeframe), a worst-case emissions 
scenario (RCP 8.5) which is consistent with agency guidance, and median model output, resulting in a 
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predicted 20% increase in the 24-hour 100-year return interval precipitation. The hydrologic model for 
the project was therefore run with design storm amounts that are 20% larger than the corresponding 
NOAA Atlas 14 values. 
 
The results show that even under this future climate scenario, the proposed project still reduces peak 
rates of runoff for the 2, 10, 25, and 100-year storm when compared with existing conditions. For the 
future 100-year storm, peak water elevations in Bioretention Basins 10P and 50P are predicted to be 
below the top of the basins. The peak capacity of the Subsurface Infiltration System 30P will be 
exceeded by approximately 0.18 feet for the future 100-year storm while still infiltrating the entire future 
25-year storm. 
 
The StormCAD output indicates that the proposed pipe and catch basins will have adequate capacity to 
convey and drain the future 25-year design storm, even with the 20% increase in intensity. 
 

4 Soil Erosion and Sedimentation Control 
Soil erosion and sedimentation control details and narratives for construction periods are provided on 
the site plans. Soil erosion and sedimentation control details and procedures are consistent with the 
“Massachusetts Erosion and Sediment Control Guideline for Urban and Suburban Areas.” 
 
Construction period erosion and sedimentation controls will include a construction entrance, compost 
filter socks, erosion control blankets, catch basin inlet protection, and water for dust control. Additional 
erosion and sediment controls will be utilized as required. Perimeter sediment controls will be placed 
down-gradient of disturbed areas. Water will be applied to exposed soils to provide dust control as 
needed.  
 
Waste materials generated from construction activities will include excavated soil and pavement. All 
excavation debris and other waste will be transported to an approved disposal facility. 
 

5 Construction Sequence 
Construction is a dynamic operation that is affected by weather and other unanticipated conditions. 
Therefore, the layout of erosion and sediment controls shown on the plans will likely be modified to 
best manage changing field conditions. The Massachusetts Erosion and Sediment Controls Guidelines 
for Urban and Suburban Areas recognize this. Work with Engineer, owner and regulatory agencies so 
that the intent of the guidelines are met until all disturbed areas are permanently stabilized. The 
following is a general sequence of major construction operations. 
 
Construction is anticipated to start in the spring of 2020. 
 
1. Install erosion and sediment controls. 
2. Begin general construction. 

2.1. Strip and stockpile existing topsoil. Temporary seed stockpiles as required. 
2.2. Rough grade and temporary stabilized disturbed areas. 
2.3. Construct site utilities and stormwater features. 
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2.4. Adjust erosion and sediment controls as required during construction. 
2.5. Once areas have reached subgrade, re-spread stockpiled topsoil and stabilized areas that have 

reached finished grade. 
3. Maintain all erosion and sediment controls measures until all disturbed areas are stabilized. Sweep 

Roads and employ dust control measures as needed throughout construction. 
4. Remove any temporary control measures and accumulated sediment from permanent structures. 
 

6 Massachusetts Stormwater Handbook 
Standards 

The following is a description of how the proposed project conforms with the stormwater management 
standards (Standards) outlined in the Massachusetts Stormwater Handbook. The Stormwater 
Management Checklist is included in Appendix E. 
 
Standard 1: No Untreated Discharge or Erosion to Wetlands 
There are no wetlands on the site. An unnamed stream that originates at Muzzy Meadow Pond, and 
flows underground for several hundred feet, remerges near the northwest corner of the site and flows 
away from the site. Perimeter erosion controls will protect undisturbed wetland buffers and wetland 
resource areas from sedimentation until the site is stabilized. No concentrated flows are proposed into 
wetlands and/or waterways of the Commonwealth.  
 
Standard 2: Peak Rate Attenuation 
Post-development discharge rates from the 2-, 10-, 25-, and 100-year storm events will decrease as a 
result of the development compared to the pre-development condition. This will be achieved by the 
storage provide by the subsurface infiltration system. Peak flow results are included above. 
 
Standard 3: Stormwater Recharge 
The subsurface infiltration system will allow infiltration and groundwater recharge. The subsurface 
infiltration system has been designed to provide storage in excess of the recharge volume required by 
this standard. All the stormwater entering the subsurface infiltration system will be infiltrated into the 
ground. BMP sizing calculation are included in Appendix F. 
 
Standard 4: Water Quality 
The subsurface infiltration system will provide water quality treatment through infiltration. The full 
Water Quality Volume will be treated through the infiltration system. All runoff entering the infiltration 
system will infiltrate into the ground. The bioretention cells and the deep sump catch basin will provide 
25% TSS pretreatment of runoff prior to discharge into the subsurface infiltration system. Total 
Suspended Solid (TSS) removal calculations are included in Appendix G.  
 
Standard 5: Land Uses with Higher Potential Pollutant Loads 
The project does not contain any area of higher pollutant loads as defined by the Massachusetts 
Stormwater Handbook. The proposed parking lot is not considered a parking lot with high-intensity use 
(1,000 vehicle trips per day or more), as defined in the Massachusetts Stormwater Handbook.  
 
Standard 6: Critical Areas 
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The site is not located within Zone II or Interim Wellhead Protection Areas, or other Critical Areas, 
which include Shellfish Growing Areas, Bathing Beaches, Outstanding Resource Waters, Special 
Resource Waters, and Cold-Water Fisheries.  
 
Standard 7: Redevelopment 
The proposed project is considered a redevelopment project per the Massachusetts Stormwater 
Handbook. 
 
Standard 8: Construction Pollution Prevention and Erosion and Sediment Controls 
General erosion and sedimentation controls will be implemented and maintained in accordance with 
local, state, and federal requirements until construction is complete and disturbed areas have been 
stabilized. 
 
Standard 9: Long-Term Operation and Maintenance Plan 
A Long Term Operation and Maintenance Plan has been prepared and is included in Appendix H.  
 
Standard 10: Illicit Discharges to Drainage System 
There are no known illicit discharges at the project site. This project will not result in illicit discharges to 
Stormwater Management Systems as defined in the Massachusetts Stormwater Handbook. 
 

7 Summary 
This Stormwater Management Report describes proposed work and stormwater management associated 
with the parking lot and green infrastructure project on Mechanic Street in Spencer, Massachusetts. The 
stormwater management system, which includes an infiltration system, bioretention areas, proprietary 
water quality system, and a storm sewer system, will provide water quality treatment, runoff reduction, 
groundwater recharge, and peak flow attenuation. Peak runoff rates from the site will decrease when 
compared to pre-development conditions during the 2-, 10-, 25-, and 100-year storm events. The 
proposed bioretention and infiltration systems will infiltrate the entire runoff volume associated with the 
100-year design storm, effectively eliminating surface stormwater discharge from the site for all analyzed 
storms 
 
The proposed design addresses the applicable standards set forth in the MassDEP Stormwater 
Management Guidelines as described in Section 6 of this report as well as the standards contained in the 
Spencer Stormwater Bylaw and Regulations. Erosion control measures have been incorporated into the 
design. Based on the conditions summarized above, the proposed site improvements will have no 
adverse effect on abutters or the receiving drainage systems. 
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